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(54) A fuel cell stack assembly structure 



ABSTRACT 

A fuel cell stack assembly structure is disclosed. The 
stack assembly structure of a fuel cell includes: a loading 
casing having a space of a predetermined form; a plurality of 
unit cells supported on one inner surface of the space of the 
loading casing, and loaded in the space; a press plate located in 
the space of the loading casing, in such a manner as to be in 
contact with the unit cell, which is located at opposite side of 
the unit cell supported on the inner surface of the space; a 
pressurizing bolt passing through the loading casing and being 
screwed to the loading casing, the pressurizing bolt being 
adapted to pressurize the press .plate so that the press plate 
compresses the stacked unit cells loaded in the space of the 
loading casing; and insulating materials located both between the 
inner surface of the space and the unit cell and between the 
press plate and the unit cell. The fuel cell stack assembly 
structure can prevent explosion due to leakage of hydrogen gas 
and oxygen during the operation as a number of the unit cells are 
fixedly coupled in a state in which they are pressurized under a 
uniform pressure, thereby ensuring safety, simplifying the stack 
assembly process to increase assembly productivity. 
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REPRESENTATIVE DRAWING 



FIG. 5 

SPECIFICATION 

[BRIEF EXPLANATION OF THE DRAWINGS] 

The above and other objects, features and advantages of the 
present invention will be apparent from the following detailed 
description of the preferred embodiments of the invention in 
conjunction with the accompanying drawings, in which: 

FIG.l is an exploded front view of a unit cell constituting a 
stack of a conventional fuel cell; 

FIG. 2 is a schematic view showing an operation state of the 
conventional unit cell; 

FIGS. 3 and 4 are a front view and a side view of a 
conventional fuel cell stack assembly structure; 

FIG. 5 is a front view of a fuel cell stack assembly 
structure according to the present invention; and 

FIG. 6 is a perspective view of a loading casing constituting 
the fuel cell stack assembly structure according to the present 
invention. 
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[Reference Numerals of Primary Part] 



100: loading casing 



110: 



support side part 



120: coupling side part 



121 : 



screw hole 



130: edge connecting part 



140: 



insulating material 



200: press plate 



300: 



pressurizing bolt 



U: unit cell 

[DETAILED DESCRIPTION OF THE INVENTION] 
[OBJECT] 

[TECHNICAL FIELD AND DESCRIPTION OF BACKGROUND ART] 

[01] Tlie present invention relates to a fuel cell staclc 
assembly structure, and more particularly, to a fuel cell stack 
assembly structure, wliicli can prevent lealcage of gas and fuel 
from a number of unit cells, and simplify an assembling process. 

[02] Currently, electric energy used in buildings is 
generated by ttiermal power or liydraulic power generated from 
power plants. However, in order to obtain the electric energy 
from tlie power plants, tlie power plants burn oil or coal and 
convert ttiermal energy into electric energy, and therefore, a 
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power generating efficiency is very low in comparison with the 
used fuel energy. Furthermore, pollutants made by the burning of 
the fuel energy, such as oil or coal, may cause environmental 
pollution. 

[03] Therefore, recently, fuel cells, which can provide 
excellent energy efficiency and generate electric energy in an 
environmentally friendly way, have been developed. The fuel cell 
is a device for directly converting chemical energy of fuel into 
electric energy through an electrical and chemical reaction of 
the fuel and air supplied continuously from the outside, which 
are supplied from the outside. The fuel cell has a structure 
consisting of a reformer, which receives fuel and generates 
hydrogen gas, and a stack, which generates electricity and heat 
by the electrochemical reaction between hydrogen gas generated 
from the reformer and separately supplied oxygen, or a structure 
that fuel, water and oxygen are directly supplied to the stack so 
as to generate electricity and heat from the stack by the 
electrochemical reaction of hydrogen and oxygen supplied from the 
fuel, 

[04] The stack is in the form of that a number of unit 
cells for generating electricity are stacked. As shown in FIG. 1, 
the unit cell includes: an MEA (Membrane Electrode Assembly) 10 
of which coating membranes 12 and 13 constituting electrodes are 
coated on both sides of an electrolyte membrane 11 having a 
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predetermined area; separators 20 and 3 0 of a predetermined area, 
which are located on both sides of the MEA 10, each separator 
having flow path holes F formed at both sides or one side thereof 
for flowing fluid; and diffusion plates 40 located between the 
MEA 10 and the separators 20 and 30 for facilitating flow of the 
fluid, which flows through the flow path holes F. At this time, 
hydrogen gas(H^) (or fuel) is supplied to the flow path hole F of 
one separator 20, and the coating membrane 12 of the MEA 10 being 
in contact with the hydrogen gas becomes an anode (another name 
is an oxidizing electrode) . The air is supplied to the flow path 
hole F of the other separator 30, and the coating membrane 13 of 
the MEA 10 being in contact with the air is a cathode (another 
name is a reducing electrode) . 

[05] A non-explained reference numeral 50 designates 
sealing materials. 

[06] Actions of the unit cell are as follows. 

[07] FIG. 2 is a conceptual view of the unit cell. 
Referring to FIG. 2, when hydrogen gas (H^) or fuel is supplied 
to the flow path hole F of the anode 12 side and the air is 
supplied to the flow path hole F of the air pole 13 side, 
electrochemical oxidization reaction occurs at the anode 12, and 
at the same time, the fuel or the air is ionized and oxidized to 
hydrogen ions H"" and electrons e". The ionized hydrogen ions are 
moved to the cathode 13 of the opposite side through the 
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electrolyte membrane 11, and the electrons are moved through the 
anode 12. The hydrogen ions, which are moved to the cathode 13, 
rises electrochemical reduction reaction together with oxygen 
supplied to the cathode 13, thereby generating reaction heat and 
water and generating electric energy by the movement of the 
electrons . 

[08] The stack, to which a number of the unit cells are 
stacked, unites and outputs electrical energies generated from 
the unit cells. 

[09] Meanwhile, as shown in FIG. 3 and FIG. 4, a 

conventional fuel cell stack assembly structure, of which a 
number of the unit cells are stacked, has predetermined thickness 
and area. In the conventional stack assembly structure, a number 
of unit cells U stacked together are located between two end 
plates 60 having a number of holes 61 at edge portions thereof, 
bolts 70 of a predetermined length are respectively inserted into 
holes 61 of the two end plates 60, and nuts 80 are coupled with 
the bolts 70. a fuel supply path (not shown) and an air supply 
path (not shown) are respectively formed in the stack of the unit 
cells U to supply the fuel and the air into the flow path hole F 
of the anode side and the flow path hole F of the cathode side. 
The plural bolts 70 and nuts 80 are tightened to the stacked unit 
cells U to prevent leakage of the fuel and the air, and 
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insulating materials 90 are inserted between the end plates 60 
and the unit cells U. 

[10] However, as described above, in the conventional stack 
assembly structure of the fuel cell, as the plural unit cells U 
are fastened and connected by tightening the bolts 70 and nuts 80, 
which are inserted into the holes 61 of the end plates 60, in a 
state in which a number of unit cells U are stacked between the 
two end plates 60, a fastening force cannot act uniformly when 
the bolts 70 and nuts 80 are fastened, and thereby, unbalance of 
a contact force between the unit cells U may cause, so that there 
is a high possibility of explosion due to leakage of the fuel and 
air. Furthermore, the conventional stack assembly structure of 
the fuel cell has another problem in that the number of assembly 
processes is increased as a number of the bolts 70 and nuts 80 
bust be tightly fastened. 

[TECHNICAL PROBLEMS OF THIS INVENTION] 

[11] Accordingly, the present invention is directed to a 
fuel cell stack assembly structure that substantially obviates 
one or more problems due to limitations and disadvantages of the 
related art. 

[12] An object of the present invention is to provide a 
fuel cell stack assembly structure, which can prevent leakage of 
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gas and fuel from a number of unit cells, and simplify an 
assembling process. 

[STRUCTURE AND FUNCTION OF THIS INVENTION] 

[13] To achieve the above object, according to the present 

invention, there is a stack assembly structure of a fuel cell 
includes: a loading casing having a space of a predetermined 
form; a plurality of unit cells supported on one inner surface of 
the space of the loading casing and loaded in the space; a press 
plate located in the space of the loading casing, in such a 
manner as to be in contact with the unit cell, which is located 
at opposite side of the unit cell supported on the inner surface 
of the space; a pressurizing bolt passing through the loading 
casing and being screwed to the loading casing, the pressurizing 
bolt being adapted to pressurize the press plate so that the 
press plate compresses the stacked unit cells loaded in the space 
of the loading casing; and insulating materials located both 
between the inner surface of the space and the unit cell and 
between the press plate and the unit cell. 

[14] Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. 
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[15] FIG. 5 is a view of a fuel cell stack assembly 
structure according to a preferred embodiment of the present 
invention. As shown in FIG. 5, first, a number of unit cells U 
are loaded in a space of a loading casing 100, which has the 
space of a predetermined form. The loading casing 100 is in the 
form of a square, and includes: a support side part 110; a 
coupling side part 12 0 formed spaced apart from the support side 
part 110 by a predetermined interval, the coupling side part 120 
having an area corresponding to that of the support side . part 
110; edge connecting parts 13 0 for connecting edges of the 
support side part 110 and edges of the coupling side part and 
defining the space of the loading casing together with the 
support side part 110 and the coupling side part 120; and a screw 
hole 121 formed in the center of the coupling side part 120, for 
inserting the pressurizing bolt 3 00 thereto. The support side 
parts, the coupling side, parts and the four edge connecting parts 
13 0 form the space for receiving the unit cells U, and the edge 
connecting parts 130 are in the form of a ''T' or a form 
whose section has a predetermined thickness. The unit cell U 
includes: an MEA (Membrane Electrode Assembly) 10 coated with 
coating membranes 12 and 13 constituting electrodes respectively, 
the coating membranes being coated to both sides of an 
electrolyte membrane 11 of a predetermined area; separators 20 
and 3 0 of a predetermined area located on both sides of the MEA 
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10, the separators 2 0 and 3 0 having flow path holes F formed at 
both sides or one side thereof for flowing fluid; diffusion 
plates 40 located between the MEA 10 and the separators 20 and 
30; and sealing materials 50. When a number of unit cells U are 
stacked, the MEAs 10 and the separators of the unit cells U are 
stacked in turns, and a fuel supply path and an air supply path 
for respectively supplying fuel and air are respectively formed 
inside the stack body of the stacked unit cells U. The stack 
body of the unit cells U is located inside the support side parts 
100 of the loading casing 110 to be in contact with the inner 
surface of the support side parts. 

[16] A press plate 200 of a predetermined area is located 
in the space of the loading casing 100, and the press plate 200 
located between the unit cell U and the coupling side part 120 
inside the space of the loading casing 100. 

[17] A pressurizing bolt 300 of a predetermined length is 
coupled with the screw hole 121 of the coupling side part 120 of 
the loading casing 100, and it is preferable that an end portion 
of the pressurizing bolt 300 located in the space of the loading 
casing 100 is rotatably connected to the press plate 200. 

[18] The insulating materials 140 are located between the 
inner surfaces of the space of the loading casing 100, namely the 
inner surfaces of the support side parts 110, and the unit cells 
U being in contact with the inner surfaces of the support side 

8 



parts 110, and between the press plate 200 and the unit cell U. 
It is preferable that the insulating materials 140 have a 
predetermined thickness and area, and are attached to the inner 
surfaces of the support side parts of the loading casing 100 and 
the press plate 200. 

[19] Hereinafter, functions and effects of the fuel cell 
stack assembly structure according to the present invention will 
be described as follows. 

[20] First, the pressurizing bolt 300 is coupled to the 
screw hole 121 of the coupling side part 12 0 of the loading 
casing 100, and the end of the pressurizing bolt 300 located in 
the space of the loading casing is in contact with the press 
plate and connected to the press plate 200. A number of unit 
cells U are loaded in the space of the loading casing 100, namely 
between the inner surfaces of the support side parts 110 and the 
press plate 200, and pressurized and fastened while the press 
plate 200 is moved by rotation of the pressurizing bolt 300. 

[21] As the stacked unit cells U are compressed by the 
press plate 200 while the press plate 200 is moved by the 
rotation of the pressurizing bolt 300, pressure applied to the 
stacked unit cells U becomes uniform, so that the contact force 
between the unit cells U becomes uniform. The present invention 
can simplify the assembly process as the stacked unit cells U are 
compressed and fastened by the rotation of the pressurizing bolt 
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300 alone. That is, in the conventional stack assembly structure, 
the assembly process is very complicated as a number of the bolts 
70 and nuts 80 are coupled uniformly and compress and fasten the 
stacked unit cells U. However, the present invention can provide 
a simple assembly process as the stacked unit cells U are 
compressed and fastened by the rotation of the pressurizing bolt 
300 alone. 

[EFFECT OF INVENTION] 

[22] As described above, the fuel cell stack assembly 
structure according to the present invention can prevent 
explosion due to leakage of hydrogen gas and oxygen during 
operation as a number of unit cells are fixedly coupled in a 
state in which they are pressurized under a uniform pressure, 
thereby ensuring safety, simplifying the stack assembly process 
to increase assembly productivity. 

[23] While the present invention has been described with 
reference to the particular illustrative embodiments, it is not 
to be restricted by the embodiments but only by the appended 
claims. It is to be appreciated that those skilled in the art can 
change or modify the embodiments without departing from the scope 
and spirit of the present invention. 
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what is claimed is ; 

1, A fuel cell stack assembly structure comprising: 

a loading casing having a space of a predetermined form; 
5 a plurality of unit cells supported on one inner surface of 

the space of the loading casing and loaded in the space; 

a press plate located in the space of the loading casing, in 
such a manner as to be in contact with the unit cell, which is 
located at opposite side of the unit cell supported on the inner 
10 surface of the space; 

a pressurizing bolt passing through the loading casing and 
being screwed to the loading casing, the pressurizing bolt being 
adapted to pressurize the press plate so that the press plate 
compresses the stacked unit cells loaded in the space of the 
15 loading casing; and 

insulating materials located both between the inner surface 
of the space and the unit cell and between the press plate and 
the unit cell. 

20 2. The fuel cell stack assembly structure according to 

claim 1, wherein the loading casing is in the form of a square, 
and includes: a support side part; a coupling side part formed 
spaced apart from the support side part by a predetermined 
interval, the coupling side part having an area corresponding to 



that of the support side part; edge connecting parts for 
connecting edges of the support side part and edges of the 
coupling side part and defining the space of the loading casing 
together with the support side part and. the coupling side part; 
and a screw hole formed in the center of the coupling side part, 
for inserting the pressurizing bolt thereto. 
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nam :i^§2j b^i^ ?^£^ s^s ¥ge(20o)oi ^^xH9iioi>:(ioo)2i ^^gseioii ?i^io^>ii eim 

^xfspif sS^^ ^Ol 2iXH ^101:^ (100)21 4=8^21011 ¥IXI6Fb B?l SXI(U)2^ H XII^B V(12O)A^OI0il 

3£I3 riissi ijois g«s MM(30o):)^ 2ixH3iioi>i (100)21 ^^l^B¥(120)o^| 

g^S UMg(121)01l □ 5jXH3l!OI>i(100)2j 4^gg^K)jl ?|Ximb :5fg/ M^(300)2J B^b ^ 

¥§^(200)011 SIS :?F^m£^ li^goi dn.^5i5K:>. 

IieiI2 ^01 5^XH3ilOI>i(100)2| 4^§Sei2j LHS, ^ XIXIB¥(110)2| Uiffijlf HOlI SBSb B?l 

£ixi(u)Ami DEin ^01 ¥ee(2oo)iif B?i axi(u)AFoioii ilaxH{140):7^ ?|XI8^?|| 

^BXH(140)b ^§ ^3)ll2f 4:§2j 5>£i| S^SEIOi 2jXH9ilO|>^(100)2J XIXIBV(IIO) UiBIlf ^ 

¥SE(200)0i| ^^2,^ ^SfgOl 0^&5j8^□. 

0I8K S BSSXI :^Si 2&il^£2i SfSSBS gSSfB Q^ilf i^Cf. 

^^:)| BSSXI i^ii|2| ^iJ3fg8 BX^ ^IH3il0i>:( 100)21 XilSB¥(120) UA^S(121)0|| 

M^{300):?^ x^lla3 3 ^111^101^(100)21 4§s2)0ii ?ixi6^b :>fgi m^(300)2| B¥:?^ □ ^§s^^ 

oil ?IXI6^b ¥eB(200)0ll §* B^SCK 3£13 ^:)| 5^ XH91I0I >:( 100)2i ^ 
XIXIB¥(110) LHBJ3I ¥e&(200)AFOI011 a4^:iH2] B9I SXI(U)a ^XHA13|3 ^:>\ 

MM(300)g 5J2Amoil SjSH ¥SB(200)0| SS|0IBA1 Q^^^HSI B?i SXI(U)a 

S 1^98 -)\^ Se(3oo)i SiaAIUOIt 21611 ¥S&(200)OI B§£IBA^ 3 ¥ee(200)0| 

D4^5H2i B?i sxi{u)a sEs £ixH9 v^^-^m B?i exi(u)s :?hg^sfb ei^oi ^^8f:>ii 

aOi B?l SX!(U)2f B?l SXI(U)2] §*^0| e^Sf5|| 9Cf. 3£I3 ^^^| MM(300)Bg SiSAI 

ijoii 2I6H siiHS a^;H2j B?i ^xl(u)^^ ^fg/ 3§gE^ ^ii g§oi 2iB8f>ii ^ senoiib 

□ 4*:/H2i Se(70)2f Me(80)S 5^8f?1l X^llSfW ^IHS B?i aXI(U)M 3§8i?ll SIES 
511 eSOl ^SSfTll SiXIB. g ^§8 1^(300) smBS SiSAiatMl 2ioH i:f4^:?H2| B 

91 sxi(u)s 3a6f:Hi £jES gsoi ^^BS^:Hl aa. 

OI^OIlAi bF2} ^0|. ^ g^gOil 2jef BSSXI21 >iiH Sij:?^^ >^EHg :?^5^b a4^:)H2i 

b 22g g^XISf^il go^MI BS^g £S» 4^ 2i3. £6.^ >iSjo| ggol ^^B6^:H1 SESMl £g) 
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gseioii ^xHsib p^^i^Hsj e¥i axi2f. ^n^^s\ yeoii xixig^ b?i exisi &tcHa 
^2f ^01 4^sseh£j u^e3^ sximoi d^iiq vge3f b?i sximoioii 2121 ^isisfe §2 

XHS S&S^W ^ilSS S^fe aSSXISI aqi 3Ei|:?i5, 

2 

uncoil 2ioiAi. ^01 5ixH3iioi>ib SEH^ xixie¥:?^ s^sin 3 xixi^^oii ii§ ei^g 

21 ^il^ZS, 
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